Abstract: The crystal structures and optical properties of kanoite, MnMg[Si206], from Bani Hamid (United Arab Emirates) were investigated as a function of temperature. Kanoite was found to undergo a phase transition from space group nl/c to C2le at approx. 240°C. The temperature dependence of the cell dimensions shows considerable deviations from linearity at the phase transition. The h+k = odd X-ray reflections of the P211e phase remain sharp but decrease in intensity with increasing temperature and disappear at the phase transi tion. Single-crystal X-ray structure refinements were performed at 200°C (space group P211e, a = 9.758(3), b = 8.897( I), e = 5.283( I) A, ß = 108.74(2)°, V = 434.3 A3) and at 270°C (space group C2/e, a = 9.796(5), b = 8.880(8), e = 5.315(3) A, ß = 109.26(4)°, V = 436. 5 A3). The structures of low (P21Ie) and high (C2Ie) kanoite are isotypic with the low-Ca clinopyroxenes (P2I/c) and their high-temperature C21e modifications, respectively. The two symmetry-independent [Sh06]4-chains of the nlle phase become equivalent in the C2/e phase. The M2 site (enriched in Mn) of the low-temperature phase is irregularly seven-fold coordinated (5+2), whereas it is six-fold coordinated (4+2) in the high-temperature phase.
Introduction
Kanoite, ideally MnMg[Si206] , was first reported as a P2]/e clinopyroxene by Kobayashi (1977) from the Tatehira mine, Oshima Peninsula in Hok kaido, Japan. Other occurrences, all from Mn-rieh amphibolite-faeies metamorphic belts, have also been described: Balmat in New York state, U.S.A. (Brown et al., 1980; Petersen et al., 1984) , Buriti rama, Brazil (Peters et al., 1977; Sehultz-Güttler et al., 1986) and Bani Hamid area, United Arab Emirates (Gnos et al., 1996) . The Wabush Iron formation in SW-Labrador (Klein, 1966) is prob-001:10.1127/ejm/9/5/0953 ably the fifth locality (Huebner, 1986) . Recently Woermann (1996, pers. comm.) reported kanoite from the Mn-deposit Otjosondu, Namibia.
The first strueture refinement on a synthetic kanoite with the composition MI1o.9Mgu [Si206] was presented by Ghose et al. (1975) , but only published in abstract form. Gordon et al. (1981) report a structure refinement of P2]/e kanoite coherently intergrown with a e21e pyroxene (Mn rich diopside). Ordering of Mg on MI and Mn on M2 was confirmed by a single-crystal X-ray study of kanoite from the United Arab Emirates (Gnos et al. , 1996). The sampie of Gnos et al. (1996) 0935-1221/97/0009-0953 $ 3.00 �) 1997 E. Schweizerbart'sche Verlag�buchhandlung. D�70176 Stuttgart
